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ANNEX 1 TO CHAPTER 3

Example of possible modifications to Section II of Article S22

ARTICLE S22

Space services1

Section II - Control of interference to geostationary-satellite systems

NOC S22.2
to
S22.5A

SUP S22.5B

Existing texts from S22.5C to S22.5G, including S22.5C.l and S22.5D.l, are proposed to be
replaced by the provisions below as modified from the draft CPM text.

MOD S22.5(;;B § 5 1) The equivalent power flux-density2, EPFDdown at any point
on the Earth's surface visible from the geostationary-satellite orbit, produced

I A.S22.1 In applying the provisions of this Article, the level ofaccepted interference (see
No. Sl.168) shall be fixed by agreement between the administrations concerned, using the relevant
ITU-R Recommendations as a guide.
2 S22.5(;;B.1. C1. D.l The equivalent power flux-density is defined as the sum ofthe power
flux-densities produced at a GSO receive station~ on the Earth's surface or in the geostationary
orbit. as appropriate. by all the transmit 5fMle&"stations within a non-geostationary-satellite system,
taking into account the off-axis discrimination of a reference receiving antenna assumed to be
pointing tewBfds the geestatieR8fj' satellite efeitin its nominal direction. The equivalent power flux­
density is calculated using the following formula:

'if 16 I [EIt1IlfO/ID 0,l6')jepJ • agIO .
;=1 CTnuzr

[

N p. ]
EPFD=1O.log

I
0 tlOl~.Gt(e~). Gr(cPi)

;=1 4.rtd; Gr,max

where:
Ng

i

is the number of transmit stations in the non-geostationary-satellite system that are
visible from the GSO receive station considered on the Earth's surface or in the
geostationary orbit. as appropriate:
is the index of the transmit station considered in the non-geostationary-satellite system:
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Chapter 3

by emissions from all the space stations ofa non-geostationary-satellite system
in the fixed-satellite service in the frequency bands listed in Table~ S22 1,
S22-1A to S22-1D, including emissions from a reflecting satellite, for all
condItions and for all methods ofmodulation, shall not exceed the limits given
in Table~ Sll 1 S22-1A to S22-1D for the given percentages of time. These
limits relate to the equivalent power flux-density which would be obtained
under free-space propagation conditions, into a reference antenna and in the
reference bandwidth specified in Table~ S22 1 S22-1A to S22-1D, for all
pointing directions towards the geostationary-satellite orbit. (WItC 97)

Pi is the RF power at the input of the antenna of the transmit station, considered in the
non-geostationary satellite system in dBW in the reference bandwidth:

8 j is the off-axis angle between the boresight of the transmit station considered in the
non-geostationary satellite system and the direction of the GSa receive station:

GlBi ) is the transmit antenna gain (as a ratio) of the station considered in the non-
geostationary satellite system in the direction of the GSa receive station:

dt is the distance in metres between the transmit station considered in the non-
geostationary satellite system and the GSa receive station;

!bl is the off-axis angle between the boresight of the antenna ofthe Gsa receive station
and the direction of the ith transmit station considered in the non-geostationary satellite
system;

Gr!!bd is the receive antenna gain (as a ratio) of the GSa receive station in the direction ofthe
ith transmit station considered in the non-geostationary satellite system;

_--.,;G=!r,max is the maximum gain (as a ratio) of the antenna of the GSa receive station;
EPFD is the computed equivalent power flux-density in dB(W/m2

) in the reference bandwidth.

-

N~: BtifBBer ef BeB geestatieREH1' SpRee StatiSRS visible fi:em the peiRt eeRsiaerea at tke
Bar..:h's swfaee, withiR an eleJlatieR Bftgle greater thBft er eqt:lRl te go;

i: iBae* efthe BeB geestatieRBry spRee statieR eeRsiaerea;

fJfiJt: pewer 61:1* aeRsity preat:leea at the peiRt eeRsiaerea eR the ear..:h's sl:H'faee iB a8(Wlm1
iB the retereBee bBftawiatli;

G,: angle betweeR the aireetieR eeRsiaerea tevlafEls tke geestatieB8F)' satellite sreit ana the
aireetisR ef!lie iRterteriRg SpRee statieR iR tke ReB geestatisRaf)' satellite ~·stem;

G"tGt):gaiR (as a ratie) efthe reeeiYe retereRee 8Ilt:eRfl:a te be eeRsiaerea as part sf a
geestatieBary satellite Retwerk;

G_: maximWll gaiB (as a ratie) ef the abe';e reeei"Je refereRee Bftteooa;

epfti: eeHlpHtea eqt:liYaleRt pewer 61:1* aeRsity iR a8(V/lm1 iB the refereRee banawiatA.
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Chapter 3

TAYLe Sll 1 (V'RC 97)

EIiHivsleBt ,fd level
FreIJHeB~ ~sBd sllae8aed ABteBBa

~dR(W!.r/4 I~H whieh RefeFeBee sBteBBS
ta the ~FaadeB8tiBgsatellite diameteF msy Bat l:Je es:eeeded F8distiSB ,atteFB

seFYiee ~ dHFiBg the ,ereeBtage af
time shaWB

~ ~

11.7 12.5 G~ ift Regiea I, ~ 172.3 Ifi9.3 Reeemmeasatiea
11.7 12.2 G~ Elfie ~ 183.3 179.3 lTU R ~a.1213

12.5 12.75 G~ ift Regiea 3 ~ 18fi.8 179.3

12.2 12.7 GWz ia Regiea 2 # 174.3 I fi5.3 § 3.7.2 efARaeK 5
~ 18(;.3 179.3 efAppeftsiK S~g

~ 187.9 179.3
~ 191.4 179.3

17.3 17.8 GHz ia Regiea 2 ~er FuAher stHe3',a

£ TRe iaterfereaee frem aea gees~ieaaryHKee satellite serviee (aeft GSa ~SS) s3"stems iftte
geestatieft8F)' 8feaseastiftg satellite serviee (GSO 8SS) "",stems epeRltiftg la tHe fMEtYeaey 8ElfieS
17.3 17.8 GHz relates te tHe Rye felle'""iftg SR8Fiftg situatiefts:

aeft GSa ~SS tFftftsmit eaAR statieft iftte Gsa Meeh'e ear'".A statieft;

Gsa 8SS trftftsmit spaee s~iea iate aeft Gsa ~SS reeeive spaee s~iefts.

8etH situatiefts Reed te 8e stusies, ia paRieYlar siaee eeeKisteaee efreeeive ~SS ear.h statiefts afts
large ftym8ers ef tFaRsmit fteft GSa ~SS termiftals weYle ftet Be feasiBle witRift tRe same eeYfttF3J'
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MOD

TABLE~22-1Alzl

Limits to the EPFDciown radiated by non-GSO FSS systems in certain frequency bands

Frequency band EtluivBleBt Percentage Reference Reference antenna
(GHz) pHlEPFDdown ~ftime during which bandwidth diameter, and reference

dB(W/~ etluAIBleBt (kHz) dO ° 2ra latlon pattern
pHlEPFDdown level

may not bemeeded

-175.4 0 40 60 cm Recommendation

-174.0 90
S. f{4/57)}

-170.8 99

-165.3 99.73

-160.4 99.991

-160.0 99.997

-160.0 100

-181.9 0 40 1.2 m Recommendation

10.7-11.7 in all -178.4 99.5
S. f:{4/57)}

Re~ions; -173.4 99.74
11.7-12.2
in Region 2; -173.0 99.857
12.2-12.5 -164.0 99.954
in Region 3 and

-161.6 99.98412.5-12.75
in Regions 1 -161.4 99.991
land 3

-160.8 99.997
-

-160.5 99.997

-160.0 99.9993

-160.0 100

-190.45 0.00 40 3 m Recommendation

-189.45 90.00
S.f{4/57}}

-187.45 99.50

-182.4 99.70

-182 99.855

-168 99.971

-164 99.988

-162 99.995

-160 99.999

-160 100.000
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-195.45 0.00 40 10m Recommendation

-195.45 99.00 S.f14/57.H

-190.00 99.65

-190 99.71

-172.5 99.99

-160 99.998

-160 100.000

I For certain receive earth stations, see also ADD S9.7A and ADD S9.7B.

2 Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS Me 8SS systems.

J. }1s BgFeelTleftt sSl:lle Be feashee Sft ePPDfiewft values feF }'3reteetisft af tae 3 lTl Me 1g lTl Gsa
FSS antefUlaS. See § 3.1.4.1.4.2 a) sftae text.

~__Jn addition to the limits shown in this tableFSS siftgle eRtf1' lTlas*s aesve, the a sesafte siftgle
eRtFy-EPFDdown limits in Table S22-1A' apply to all antenna sizes greater than 60cm in the
frequency bands listed in this table. 'was ieeatifiee:

TABLE S22-1A'

Limits to the EPFDdown radiated by non-GSO FSS systems at certain latitudes

100% of the time EPFDdown Latitude (North or South)

dB(W/fm2;:40 kHz}) (0)

-160 0< lLatitudel ~~ 57.5

-160 + 3.~57.5 - A8S6.Latitudejj)/~ 57.5 < lLatitudel~~ QMi3.75

-165.3~ ~3.75 ~~ lLatitudel

-- -
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MOD
TABLE~22-1BI

Limits to the EPFDdowD radiated by non-GSO FSS systems in certain frequency bands

-- -

Frequency EPFDdown Percentage of time during Reference Reference antenna
band (GHz) dB(W/m2

) which etlui¥sleBt bandwidth diameter, and

pf4EPFD~may not be (kHz) reference pattern2

exceeded

17.8-]8.6 -164 ]00 40'; 1 m Recommendation
-164 99.97] S.f:(4/57}J
-]67 99.7]4

-]72.5 99
-]75.4 90
-175.4 0

-150 100 1000
-150 99.97]
-153 99.7]4

-158.5 99
-]61.4 90
-]61.4 0

]7.8-]8.6 -164 ]00 40· 2 m Recommendation
-]64 99.977 S.f:(4/57}J
-166 99.97]

-170.5 99.913
-171.4 99.9
-]78.4 99.4
-]78.4 0

-150 100 1000
-150 99.977
-152 99.97]

-156.5 99.913
-157.4 99.9
-]64.4 99.4
-164.4 0

]7.8-18.6 -164 100 40· 5 m Recommendation
-]64 99.998 S.f:(4/57}1
-]72 99.943
-180 99.943
-180 99.8

-185.4 99.8
-]85.4 0

-150 ]00 ] 000

-150 99.998
-158 99.943
-]66 99.943
-]66 99.8

-17] .4 99.8
-17].4 0

) For certain receive earth stations, see also ADD S9.7A and ADD S9.78.
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2 Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS &ad BSS systems.

; For Boe GSa emissioe 9BBdwidt:hs gi'eater tftaB 40 ~z, tee EPFD4ewIt limits m~! Be sealed B~r

aEidiBg 10 log(Hoe GSa emissioB 9aBdwidth/40 kH~ iB a refereBee B8Il:d'Nidtfie~ to the
emissioe 9BBdwidtli.

MOD
TABLE~S22-1CI

Limits to the EPFDdown radiated by non-GSO FSS systems in certain frequency bands

Frequency EPFDdown Percentage of time during Reference Reference antenna
band (GHz) dB(W/m2

) which e~HA!BleBt bandwidth diameter, and
pf4EPFDdown may not be (kHz) reference pattern!

exceeded

19.7-20.2 -154 100 40· 70cm
-154 99.983 Recommendation S.
-172 97.143 f{4/57)}
-182 71.429

-187.4 0

-140 100 I 000
-140 99.983
-158 97.143
-168 71.429

-173.4 Q

19.7-20.2 -154 100 40"- 90cm
-154 99.997 Recommendation
-160 99.943 S.f!4/57)}
-165 99.943

-168.6 99.8
-170.4 99.8
-181.4 91
-190.4 0

-140 100 1000
-140 99.997
-146 99.943
-151 99.943

-154.6 99.8
-156.4 99.8
-167.4 21
-176.4 Q

19.7-20.2 -15~ 100 40"- 2.5 m
-15~ 99.9994399++ Recommendation

-162 99.98 S.f:(4/57}J
-196.4 0 see )Jete 4

-140 100 I 000
-140 99.99943
-148 99.98

-182.4 Q
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19.7-20.2 -15~ 100 40~ 5 m Recommendation
-154. 99.9992 S.f!4/57}!

-154.~ 99.999 see ~Iete 4
-164.2~ 99.99

-175 99.886
-184 97.143

-187.89 9~

-189.4 90
---+% "-200.4 0

-]40 100 1 000
-140 99.9992

-]40.6 99.999
-]50.2 99.99
-]61 99.886
-]70 97.143

-173.8 94
-175.4 90
-]86.4 0

I For certain receive earth stations, see also ADD 89.7A and ADD 89.7B.

2 Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS aas 8SS systems.

,; Par aaH GSa emissiaa Baas'Nisths gFeater than 4Q kHz, the ePPD4ewB limits m&)' Be seales B~'

aasiag IQlag(aaH GSa emissiaa Bans'/ltisthl4Q kHz) ia a FefeFeaee BaasvAStft eetllal1a die
effiissiaH BBfl8wi8th.

4 The masks fer 'the 2.5m BflS 5m aRteMas have Hat BeeH agFees. ¥t:r.her aajYstmeHts ta these
masks are reetyires.

-
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Examples of possible modifications to Section II ofArticle S22

TABLE S22-1D2

Limits to the EPFDdowD radiated by non-GSO FSS systems in certain frequency bands
30 em, 45 em, 60 em, 90 em, 120 em, 180 em, 240 em and 300 em BSS antennas

Frequency band EPFDdown Percentage Reference Reference antenna
(GHz) dB(W/m%) ~f time during which bandwidth diameter, and reference

EPFDdown (kHz) radiation pattem1

level may not be
exceeded

-165.841 0.000

11.7-12.5 GHz -165.541 25.000
In Region 1 -164.041 96.000 30cm

11.7-12.2 GHz -158.600 98.857 40 DNR ITU-R BO.
and [Doc. 11/137(Rev.1)

12.5-12.75 GHz
In Region 3 -158.600 99.429

Annex I]

12.2-12.7 GHz
In Region 2 -158.330 99.429

-158.330 100.000

-175.441 0.000

11.7-12.5 GHz -172.441 66.000
In Region 1 -169.441 97.750 45 em

11.7-12.2 GHz -164.000 99.357 40 DNR ITU-R BO.
and [Doc. 111137(Rev.1)

12.5-12.75 GHz
In Region 3 -160.750 99.809

Annex 1]

12.2-12.7 GHz
In Region 2 -160.000 99.986

-160.000 100.000

-176.441 0.000

11.7-12.5 GHz -173.191 97.800
In Region 1 -167.750 99.371 60 em

11.7-12.2 GHz -162.000 99.886 40 DNRITU-R
and BO.[Doc. 1l/137(Rev.1)

12.5-12.75 GHz Annex 1]
In Region 3 -161.000 99.943

... ~ 12.2-12.7 GHz
In Region 2 -160.200 99.971

-160.000 99.997

-160.000 100.000
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-178.94 0.000

11.7-12.5 GHz -178.44 33.000
In Region 1 -176.44 98.000

11.7-12.2 GHz -171.00 99.429 90 em
and

12.5-12.75 GHz
In Region 3 -165.50 99.714 40 DNR ITU-R BO.

12.2-12.7 GHz
[Doc. 11/137(Rev.l)

In Region 2 -163.00 99.857
Annex 1]

-161.00 99.943

-160.00 99.991

-160.00 100.000

-182.440 0.000

-180.690 90.000

-179.190 98.900

11.7-12.5 GHz -178.440 98.900
In Region] -]74.940 99.500

11.7-]2.2 GHz -173.750 99.680 ]20 em
and

12.5-12.75 GHz
In Region 3 -]73.000 99.680 40 DNR ITU-R BO.

12.2-]2.7 GHz
[Doc. ] 1/137(Rev.l)

In Region 2 -169.500 99.850
Annex 1]

-167.800 99.915

-164.000 99.940

-161.900 99.970

-161.000 99.990

-160.400 99.998

-160.000 100

-184.941 0.000

11.7-12.5 GHz -184.101 33.000

in Region 1 -181.691 98.500 180 em

11.7-12.2 GHz -176.250 99.571 40 DNR ITU-R BO.

and [Doc. 1l/137(Rev.l)

12.5-12.75 GHz -163.250 99.946 Annex 1]

"r;..
in Region 3 -161.500 99.974

12.2-12.7 GHz -160.350 99.993

in Region 2 -160.000 99.999

-160.000 100.000
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-187.441 0.000

-1-86.341 33.000

11.7-12.5 GHz -183.441 99.250

in Region 1 -178.000 99.786 240 em

11.7-12.2 GHz -164.400 99.957 DNR ITU-R BO.
and [Doc. 11/137(Rev.I)

12.5-12.75 GHz -161.900 99.983 40 Annex 1]

in Region 3 -160.500 99.994

12.2-12.7 GHz -160.000 99.999
in Region 2 -160.000 100.000

-191.941 0.000

-189.441 33.000

11.7-12.5 GHz -185.941 99.500
In Region 1 -180.500 99.857 300 em

11.7-12.2 GHz -173.000 99.914 40 DNR ITU-R BO.
and

12.5-12.75 GHz
[Doc. 11/137(Rev.1)

In Region 3 -167.000 99.951 Annex 1]

12.2-12.7 GHz
In Region 2 -162.000 99.983

-160.000 99.991

-160.000 100.000

I Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into Gsa PSS aRe BSS systems.

2 For BSS antenna diameters 180 cm, 240 cm and 300 cm, in addition to the single-entry limits
shown in Table S22-1D, the following single-entry 100% ofthe time EPFDdown limit also applies
in the frequency band listed in Table S22-1D:

100% of the time EPFDdown Latitude (North or South)
dB(W/!m2~:40kHz}) (0)

-160.0 o~ Ilatitude I ~ 57.5

-160.0 + 3.4 * (57.5 - Ilatitude I)/4 57.5 ~ Ilatitude I ~ 63.75

-165.3 63.75 ~ Ilatitude I
-""£or BSS antenna diameter 240 cm, in addition to the above single-entry 100% of the time EPFDdown

limit, a -167 dB!W/!m2t:40 kHz)) single-entry 100% ofthe time operational EPFDdown limit also
applies to receive antennas located in Region 2, west of 1400 W, north of 600 N, pointing toward
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Gsa BSS satellites at 91 0 W, 101 0 W, 1100 W, 1190 Wand 148° W with elevation angles greater
than 5°. [This limit is implemented during a transition period of [IS] years.]*

MOD 822.5DC 2) The aggt=egateeguivalent power flux-density~~, EPFD~ produced
at any point in the geostationary-satellite orbit by emissions from all the earth
stations in a non-geostationary-satellite system in the fixed-satellite service in
the freguency bands listed in Table 822-2, for all conditions and for all
methods ofmodulation, shall not exceed the limits given in Table 822-2 for
the specified percentages of time. These limits relate to the eguivalent power
flux-density which would be obtained under free-space propagation
conditions. into a reference antenna and in the reference bandwidth specified

* This transitional regime would be applicable only if the pfd limits in section 5c ofAnnex 1 to
Appendix 830 are sufficiently relaxed.

L S22.SD.l The aggregate pewer fl1::lX eeesi~ is eefieee as the S\:HB efthe peWeF fl\t}£
deesities pF9daeed at a peim ie t:ke geestatieRBry satellite ereit ey aU t:ke eart.h matiees efa eee
geestatieeary satellite s)!stem. The aggregate pewer fll:tX eeesit), is eemptHee ey meaBS ef the
faHel/Reg fefHuda:

t
~ .eIlO Gt (8;)17lum!pjm'iJ""""""IH6l-:-·Inlo....g=1O L 16 0

. 2
;=1 4 1t d;

where:

N~: e\:HBaer ef ear.h siatiees ie t:ke eeR geestatieeary satellite system VRt:k aft
elevatiee angle greater thaft er eEiliBl te go, Frem l//hieh the peim eeRSidered ie
the geesiatieeary satellite ereit is yisi91e;

i: iedeK eft:ke ear.h statiee eeesidered ie t:ke eee geestatiee&ry satellite system;

P,: R.1t' pewer at the iapat eftae traHsm~ftgB:HtellHa efthe earll statiea eeasieeree
ia t:ke aea geestatieaBf)' satellite systeIR ia dB\\' ia t:ke refereaee aaftewidt:k;

9,: eff BKis angle eeRveea t:ke eeresight ef t:ke ear.h statiea eeesidered ie the Rea
geestatieaary satellite s)!stem afte t:ke eireetiee eft:ke peiat eeasideree ia t:ke
geestatieRBfY sateHite ereit;

~J9,): traesmit BBteRfta gale (as a ratie) efthe ear~ statieR eeRsidered iR t:ke Ree
geostatioR&ry satellite system iR the direetioft of the poiRt eOftsiElered tR the
gesstatisftB:F)' satellite sreit;

ti,: distanee in metres aepueea tae ear.h statiea esasiaerea ift the ft9fl gesstatisftB:F)'
satellite system and the poiBt eOftsidered tft the geostatioe&ry satellite orait;

-"':. 8fJfd: aggregate pewer fi1:lK eeasit), ia dB(W/Hl) ia tae refereftee eanewieth.

NOTE Taeles S21 1 te Sll 4 ane }tIes. S21.2' te S21.29 eeHtaia pF9yisieaallimits eerrespeaeieg
to an iftterfereeee level e81:lsed ay eee aea geostatieftary fiKee satellite sef\'iee system ia the
freql:leRey aBBds te ae applied iR aeeerdaftee '<'Rth Resoh:ltiees BQ (WaC 97) and sas (WRC 97).
These preYisieftallimits are sl:l9jeet te review ay lTU R aBEl are sl:l9jeet te eeefiflRatieR ay
'.lIRe 99. (wac 97)
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in Table S22-2. for all pointing directions towards the Earth's surface visible
from any given location in the geostationary-satellite orbit. (WRC 97)

TAgLe 811 1 (WRC 97)

FFe'l..eBey haBd AggFecate ,fd PeFeeBtBge ef time dHABg

~ dB('Wma/4 I~ whieh aggFegBte ,fd le"el
mBy Bet he eneeded

17.3 18.1 iR RegieRs 1 aREi 3 ..4Q ~

anEi 17.8 18.1 iR RegieR 2

811.SI; 3) The el:ll:livaleRt flewer fll:Hf eeRsity"l, at eay fleiRt eR the eBr.fi's
sl:llfaee vis~le frem the geestatieRar,' satellite erBit, flf88l:leee B~! emissieRs
Hem all tae Sflase statieRs efa ReR geestatieR&ry satellite system iR the fixee
satellite sep..ise iR the freEll:leRsy Beaes listee ift TaBle 811 3, iRell:leiRg
emissieRs frem a refleetiftg satellite, ier all seReitieRs aRe ier all metaees ef
meell:llatieR, shall Ret exseeel the limits giveR iR Taele 811 3 feF tfte giveR
fleFeeRtages efame. These limits relate te the el:ll:livaleRt fle'lieF fl1:lX eleRsity
whish 'Nel:llel ee eetaiReell:lBeler Hee Sflaee flreflagatieR eeRelitieftS inte all the
refereRse B:Bteoo8S eae iR the refereRee eanelwidtfts Sfleeifieel iR TaBle 811 a,
aRe ier all fleiRtiRg eireetieRs tewarels the geestatieRary satellite
emit. ('NRC 97)

TABLE S22-2

Limits to the EPFDap radiated by non-GSO FSS systems in certain frequency bands

Frequency band EPFDa~ Percentage of time Reference Reference antenna
(GHz) dB(W/m) EPFDup level may bandwidth beamwidth and

not be exceeded (kHz) reference radiation
pattem2

12.50-12.75 -160 100 40 4 degrees
12.75-13.25 1lTU-R 5.672, Ls = -20
13.75-14.5

• -160 100 40 4 degrees
]

lTU-R 5.672, Ls =-20

27.5-28.6 -162 100 40 1.55 degrees
IlTU-R 5.672, Ls = -10

29.5-30.0 -162 100 40 1.55 degrees
1lTU-R 5.672, Ls =-10

See }:le. 811.SC.l. (WRC 97)
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I For the case of Ls=-1 0, the values a=1.83 and b=6.32 should be used in the equations in
Annex 1 ofRecommendation ITU-R S.672 for single-feed circular beams. In all cases ofLs,
the parabolic main beam equation should start at zero.

* This EPFDup limit applies to the bands 17.3-18.1 GHz (Regions 1 and 3) and 17.8-18.1 GHz
(Region 2). It is proposed that the above-mentioned limit be also applicable to the frequency
band 17.3-17.8 GHz (Region 2), in order to protect BSS feeder links in Region 2 from non­
GSa FSS uplinks in Regions 1 and 3. See also section 3.2.2.

TABL:H S22 ~ fWR:C 9+)

PfJIT A

PeFeeBttlIe
FFetJueBe,' hllBd ~tJui~'IlleBt pU -. . ,.1. ••1. RefeFeBee RefereBee IlBteBBIl
~ dB(W/Rla~ etJuMleBt pU le'rJ'el hllRdwidth dillRlete., IlRd rereFeRee

RillY Bet he e§eeeded ~ ...diatieB patteFB

Ig.7 11.7; -J.+9. J)l}.;l. 4 (;g elB, Ree. lTV R £.4(;S S
11.7 12.2

~ ~ 4 3 lB, &ee. rru R £.4(;S S
iR R:egieR 2;
12.2 125 --+8& -9f}.!}:f 4 3 Ill, &ee. ITU R: £.4(;3 3
iR R:egieR 3 &Bel ---+% -9f}.!}:f 4 Ig Ill, R:ee. lTV R: £.4'S S
12.5 12.75
iR R:egieRs I -l-+Q 99.999 4 ,g elll, R:ee. lTV R: £.4'5 3

aR&-; -47,; 99.999 4 3 Ill, R:ee. lTV R: £.4(;5 5

-m 99.999 4 Ig Ill, R:ee. lTV R: £.4'5 5

-l-+Q +09 4 > (;g elll, R:ee. lTV R: £.4(;3 S

-
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TA~LH 811 ~ ('¥Re 9"'~

PI\RT 8

PeFeeat&ge RefeFeaee RefeFeaee aa.eaaa
FFeflUeaey haad I:fluiwlea. - • • _.L '.1-

-b .a haadwid.h diame.eF, aBd FefeFeaee
~ ,rEI dR(W/m; eflui,'alea. ,rEI leyel

~ radiiHi8B ,a"eFa
may a8. he elieeeded

17.8 I8.~ ~ ~ ~ 30 afR, Rea. lTU R SAM §
-+.§.+ ~

~ ~ ~ 70 afR, 'R:ea. lTU 'R: SAM §
-+.§.+ ~

~ ~ ~ 90 afR, 'R:ea. lTU 'R: SA~§ §
-+.§.+ ~

~ -99-:& ~ 1.5 fR, 'R:ea. lTU R S.4~§ §
~ ~

-+&0 -99-:9 ~ § fR, Rea. lTU R SA~§ §
~ ~

-l-84 -99-:9 ~ 7.5 fR, Rea. lTU 'R: S.4~§ §
~ ~

--+8& -99-:9 ~ 12 fR, Rea.lTU R SAliS S
-++4 +.QOO

~ +QO ~ 30 alB te 12 IB,

-+.§.+ +.QOO Rea. lTU R S.4~S 5

19.72Q.2 ~ -99-:0 ~ 30 alB, 'R:ea. lTU R SAliS S
--J.4g ~

--J.M -99-:9 ~ 90 alB, 'R:ea. lTV 'R: SAliS S
-+.)Q ~

~ -99-:& ~ 2 fR, Rea. lTU R S.4liS S
~ ~

-++4 -99-:9 ~ S fR, 'R:ee. lTU R S.4~S S
~ ~

---+# +QO ~ 30 alB te 12 Rl,

--J.4g +.QOO Rea. lTV R S.4~5 5

MOD

-

822.~D 41) The aggregate equivalent power flux-density~~,EPFDib produced
at any point in the geostationary-satellite orbit by emissions from all the eaHft
space stations in a non-geostationary-satellite system in the fixed-satellite
service in the freguency bands listed in Table 822-3. including emissions from
a reflecting satellite, for all conditions and for all methods ofmodulation, shall
not exceed the limits given in Table 822-4~ for the specified aBy-percentage~

of time. These limits relate to the eguivalent power flux-density which would
be obtained under free-space propagation conditions into a ~reference

L Sll.SF.1 See No. S11.SI>.1. (!NRC 97)
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antenna and in the reference bandwidth specified in Table 822-43. for all
pointing directions towards the Earth's surface visible from any given location
in the geostationary-satellite orbit. (W~ 97)

MOD
TABLE S22-3

Limits to the EPFDis radiated by non-GSO FSS systems in certain frequency bands

Frequency band EPFDis Percentage of time Reference Reference antenna
(GHz) dB(W/m2

) EPFDis level may bandwidth beamwidth and
not be exceeded (kHz) reference radiation

pattern l

10.7-11.7 -160 100 40 4 degrees
(Region 1) ITU-R 5.672, Ls = -20

12.5-12.75
(Region 1)

12.7-12.75
(Region 2)

17.8-18.4 -160 100 40 4 degrees
ITU-R 5.672, Ls = -20

Under this Section, this reference pattern is to be used only for the calculation of interference
from non-GSa FSS systems into GSa FSS systems.

TABLe Sll 4 (W~ 97)

PART A

PereeRtage sf HIRe
~Fe'lHeRey "8Rd ....ggFeg8te pl'd

, .L' .L RefeFeRee "8Rdwidth
-~ -"..,. - ...

~ dB(W/r) pfd le,'eIIRBy Rst "e ~
e*eeeded

12.5 12.75 --+70 ~ 4

12.75 13.25 ~ ~ 4

13.'75 14.5 --+70 ~ 4

-
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T~L~ 822 4 (UCRC 9+)

PART B

PeFeeBtage ef tiRle
"Fre'lBeBey haBd Aggregate pfd . . ..L· .L. 'RefereBee haBdwidth-e -ee" "e-

~ dR(W/Rla) pfd le\'el Rlay Bet he ~
eneeded

27.5 28.(; &AS ~ +QO 4Q

29539 -+# .wg ~

MOD

ADD

ADD

-- -

822.5GE The limits given in Tables 822-1A to 822-1Dana S22 amay be
exceeded on the territory of any country whose administration has so
agreed. (WRC 9+j

822.5HE The limits specified in No. 822.5B to 822.5D apply to non-GSO FSS
systems for which complete coordination or notification infonnation, as
appropriate, has been received after 22 November 1997.

Reasons: Reflect the "instructs the Radiocommunication Bureau" in
Resolutions 130 (WRC-97) and 538 (WRC-97), and resolves 2 of
Resolution 130 (WRC-97). Review of the findings by the Bureau under
"instructs the Radiocommunication Bureau" in Resolution 130 (WRC-97) and
Resolution 538 (WRC-97) should be kept in an updated version ofthese
resolutions to cover transitional aspects. It was noted that no notification was
received prior to 22 November 1997 for non-GSO FSS systems (Earth-to­
space) in the bands 17.3-18.1 GHz (Regions 1 and 3) and 17.8-18.1 GHz
(Region 2).

822.5IG An administration operating a non-GSO FSS system which is in
compliance with the limits in No. 822.5B to 822.5D (see also Resolution
WWW) shall be considered as having fulfilled its obligations under No. 822.2
with respect to any GSO network, irrespective of the dates of receipt by the
Bureau of the complete coordination or notification infonnation, as
appropriate, for the non-GSO system and ofthe complete coordination
infonnation for the GSO network. provided that the EPFDdown radiated by the
non-GSO FSS system into any operating GSO FSS earth station does not
exceed the operational limits given in Table 822-4A and 822-4B, when the
gain of this earth station is equal to or greater than the corresponding value
given in Table 822-4A and 822-4B for the corresponding orbital inclination of
the GSO FSS satellite as given in Table 822-4A and 822-4B. Except as
otherwise agreed between concerned administrations,':" AWl administration
operating a non-GSO FSS system that is subject to the limits in No. 822.5B to
822.5D and which radiates EPFDdown into any operating GSO FSS earth
station at levels in excess of the operational limits given in Table 822-4A and
822-4B, when the gain of this earth station is equal to or greater than the
corresponding value given in Table 822-4A and S22-4B for the corresponding
orbital inclination of the GSO FSS satellite as given in Table 822-4A and
822-4B, shall be considered to be in violation of its obligations under
No. 822.2.
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Reasons: Reflect the resolves 4 and 1.4 ofResolutions 130 (WRC-97) and
538 (WRC-97), and the principles provided in section 3.1.2.1.4.2 c). Other
additions to the provision correct the language, and make explicit the intention
that any non-GSa FSS system that exceeds the validation or operational
limits, as applicable, shall, except otherwise agreed between concerned
administrations be deemed to be in violation of its obligations under
No. S22.2.
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TABLE S22-4A1
,3

Operational limits to the EPFDdown radiated by non-GSO FSS
systems in certain frequency bands

Frequency EPFDdown Percentage of Reference Receive GSO earth Orbital
band (GHz) dB(W/m2

) time during bandwidth station antenna inclination of
which (kHz) d. 2 GSO satellitelameter

EPFDdown (m)
(degrees)

may not be
exceeded

]0.7-] 1.7 in all -]63 100 40 3 ~.5

Regions -166 6
11.7-12.2
in Region 2 -167.5 9
]2.2-12.5 -169.5 ;;:::18
in Region 3 and
12.5-12.75 -]60 100 40 3 ~4.5

in Regions 1 -163 6
and 3
(prior to -164.5 9

31 December -166.5 ;;:::18
2005)

10.7-11.7 in all -161.25 100 40 3 ~.5

Regions -164 6
11.7-12.2
in Region 2 -165.5 9
12.2-12.5 -167.5 ;;:::18
in Region 3 and
12.5-12.75 158.25 100 40 3 ~.5

in Regions 1 -161 6
and 3
(after -162.5 9

31 December -164.5 ;;:::18
2005)

2

3

-- -

For certain receive earth stations, see also ADD S9.7A and ADD S9.7B.

Linear interpolation ofEPFD levels in decibels should be performed for other intermediate
antenna diameters.

In addition to the operational limits shown in Table S22-4A, the additional operational limits
in Tables S22-4Al and S22-4A2 apply to certain GSa FSS earth station antenna sizes in the
frequency bands listed in Table S22-4A.
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ADD
TABLE S22-4Al

Additional operational limits to the EPFDdown radiated by non-GSO FSS systems
into 3 m GSO FSS earth station antenna

EPFDdown Percentage of time during which
(dB(W/(m2/40 kHz))) - EPFDdown may be exceeded

-182 0.1

-179 0.06

-176 0.03

-171 0.02

-168 0.016

-165 0.007

-163 0.001

-161.25 0.00025

-161.25 0

ADD

TABLE [S22-4A2]

Additional operational limits to the EPFDdown radiated by non-GSO FSS systems
into 10 m GSO FSS earth station antenna

EPFDdown Percentage of time during which
(dB(W/(m2/40 kHz))) EPFDd_ n may be exceeded

-185 0.03

-183 0.02

-179 0.01

-175 0.004

-171 0.002

-168 0.001

-166 0.0002

-166 0

-"' -
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MOD
TABLE ~822-4Bl

Operational limits to the EPFDdown radiated by non-G80 FSS
systems in certain frequency bands

Frequency band EPFDdown Percentage of Reference ReceiveGSO Orbital
(GHz) dB(W/m2

) time during bandwidth earth station inclination of
which (kHz) antenna Gain GSO satellite

ettyi\,BleBt (dBi) (degrees)

~EPFDdoWD

may not be
exceeded

19.7-20.2 -157 100 40 ~49* f~.5}

-157 100 40 ~432 f~.5}
-155+1m 100 40 >49+1m f>2.5 and :S4.5}

19.7-20.2 -143 100 1000 ~49 ~.5

-143 100 1000 ~432 ~.5

-141 100 1000 >49 >2.5 and <4.5

17.8-18.6 -164 100 40 ~49 ~.5

-162+1m 100 40 ~49+1m f>2.5 and ~4.5}

17.8-18.6 -150 100 1000 ~49 ~.5

-148 100 1000 >49 >2.5 and <4.5

1 For certain receive earth stations. see also ADD 89.7A and ADD 89.78.

+~ The operational limit applies to non-GSa systems operating at altitudes of 7 000 km or above in
order to protect GSa FSS systems employing adaptive coding.

ADD 822.5H In case offorce majeure, telecommand and ranging carriers transmitted
to non-geostationary satellites in the fixed-satellite service are not subject to
the limits given in Table 822-2.

Reasons: Specific provision needed to cover emergency situations.

-
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ANNEX 2 TO CHAPTER 3

EXAMPLE RESOLUTION WWW (WRC-2000)

Protection of GSO F8S and G80 B88 networks from the maximum aggregate equivalent
power nux-density produced by multiple non-G80 F88 systems in

frequency bands where EPFD limits have been adopted

The World Radiocommunication Conference (Istanbul, 2000),

considering

a) that WRC-97 has adopted, in Article 822, provisional EPFD limits to be met by non-GSO
FSS systems in order to protect GSO FSS and GSO BSS networks in parts of the frequency range
10.7-30 GHz;

b) that WRC-2000 has revised these limits to ensure that they provide adequate protection to
GSO systems without causing undue constraints to any of the systems and services sharing these
frequency bands;

c) that Article 822 includes single entry EPFD limits which apply to non-GSO FSS systems in
these bands;

d) that these single-entry limits have been derived from aggregate equivalent power flux-density
(EPFD) masks that are intended to protect GSO networks, assuming a maximum effective number
ofnon-GSO FSS systems of3.5;

e) that the aggregate interference caused by all co-frequency non-GSO FSS systems in these
bands into GSO FSS systems should not exceed the maximum interference levels that are necessary
to protect these GSO systems;

.f) that WRC-97 decided, and WRC-2000 confirmed, that non-GSO FSS systems in these bands
are to coordinate the use of these frequencies between themselves under the provisions ofNo. 89.12
of the Radio Regulations;

g) that the orbital characteristics of such systems are likely to be inhomogeneous;

h) that as a result of this likely inhomogeneity, the aggregate EPFD levels from multiple
non-GSO FSS systems are not directly related to the number of actual systems sharing a frequency
band, and the number of such systems operating co-frequency is likely to be small;;

i) that the possible misapplication of single entry limits should be avoided.

recognizing

a) that non-GSa FSS systems are likely to need to implement interference mitigation techniques
..l0 share frequencies among themselves;

- -
b) that because the use of such interference mitigation techniques will likely keep the number of
non-GSO systems small, the aggregate interference caused by non-GSa FSS systems into GSO
systems will also likely be small;

c) that notwithstanding considering d), there may be instances where the aggregate interference
from non-GSa systems could exceed the interference levels given in Annex I;

-_._-_.--._-_..._- ---------
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dJ that administrations operating GSa systems may wish to ensure that the aggregate EPFD
produced by all operating co-frequency non-GSa FSS systems in the frequency bands referred to in
considering oj above into GSa FSS and/or GSa BSS networks does not exceed the aggregate
interference levels given in Annex 1,

resolves

1 that administrations operating- or planning to operate non-GSa FSS systems in the frequency
bands referred to in considering oj above, individually or in collaboration, take all possible steps,
including by means ofappropriate modifications to their systems ifnecessary, to ensure that the
actual aggregate interference into GSa FSS and Gsa BSS networks caused by such systems
operating co-frequency in these frequency bands does not exceed the aggregate power levels shown
in Annex 1;

2 that, in the event that the aggregate interference levels in Annex 1 are exceeded into an
operational GSa earth station, administrations operating non-GSa FSS systems in these frequency
bands shall expeditiously take all necessary measures to reduce the aggregate EPFD levels to those
in Annex 1 or to reduce such interference to higher levels that are acceptable to the affected GSa
administration,

requests ITU-R

1 to develop, as a matter ofurgency, and complete, in time for consideration by the next WRC,
a methodology for calculating the aggregate EPFD produced by all non-GSa FSS systems
operating or planning to operate co-frequency in the frequency bands referred to in considering aJ
above into GSa FSS and Gsa BSS networks and for comparing the calculated levels with the
aggregate power levels shown in Annex 1;

2 to continue its studies on the accurate modelling of interference from non-GSa FSS systems
into GSa FSS and Gsa BSS networks in the frequency bands referred to in considering aJ above in
order to assist the administrations planning or operating non-GSa FSS systems in their efforts to
limit the aggregate EPFD levels produced by their systems into GSa networks,

requests the Director ofthe Radiocommunication Bureau

to assist in the development of the methodology referred to in requests ITU-R 1 above.

-
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ANNEX I (TO RESOLUTION WWW)

This Annex to Resolution WWW contains tables of interference levels concerning aggregate
interference from multiple non-GSO FSS systems. which individually meet the Table S22-1A
limits. into GSO FSS and GSO BSS systems.

Studies are continuing in order to avoid unnecessary entries in this Table and in order to provide
maximum protection for the GSO FSS and GSO BSS.

TABLE WWW_IA1,3

Limits to the aggregate EPFDdown radiated by non-GSO FSS systems in
certain frequency bands

Frequency band EPFDdown Percentage Reference Reference antenna
(GHz) )l;'1l1i~'llleat of time during which bandwidth diameter, and reference

pN-dB(W/m
2
) e'lllwllleat flfd (kHz) radiation pattern2

IewIEPFDdown may
not be exceeded

-170.0 0 40 60 cm Recommendation

-168.6 90 S.!f4/57})

-165.3 99

-160.4 99.97

-160.0 99.99

-160.0 100

-176.5 0 40 1.2 m Recommendation

10.7-11.7 in all -173.0 99.5 S.{f4/57})

RelZions; -164.0 99.84
11.7-12.2
in Region 2; -161.6 99.945
12.2-12.5 -161.4 99.97
in Region 3 and

99.9912.5-12.75 -160.8
in Regions 1 -160.5 99.99
~nd 3

-160 99.9975

-160 100

-.'-
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-185 Q 40 3 m Recommendation

-'-184 90 S.(f4/571}

-182 99.5

-168 99.9

-164 99.96

-162 99.982

-160 99.997

-160 100.00

-190 Q 40 10m Recommendation

-190 99 S.(f4/57}}

-166 99.99

-160 99.998

-160 100

I For certain receive earth stations, see also ADD S9.7A and ADD S9.7B.

2 Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS BBe Sgg systems.

3 In addition to the limits shown in this table, the aggregate EPFDdown limits in Table WWW-IA'
apply to all antenna sizes greater than 60 cm in the frequency bands listed in this table.

TABLE WWW-IA'

Au;ree;ate EPFDdown radiated by non-GSO FSS systems at certain latitudes.

100% of the time EPFDdown Latitude (North or South)

dBfW/(m2'40 kHz» Cj

-160 0< ILatitudel < 57.5 I
-160 + 3.4(57.5 -!Latitudell/4 57.5 < !Latitudel < 63.75 I

-165.3 63.75 < !Latitudel I
.!.

}ia &greemeat ea\:!le ae reaehea aft gPFDtiewft "allieS far flrateetiaft af tke 3 IB ElBa 1g IB GgO

~SS aBteflfia5. See § 3.1.4.1.4.28) eftfie text.

---
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MOD
TABLE 1 ¥SSWWW-IB1

Limits to the aggregate EPFDdown radiated by non-GSO FSS systems in
certain frequency bands

Frequency EPFDdown Percentage of time during Reference Reference antenna
band (GHZ) dB(W/m1

) which ettHwaleBt bandwidth diameter, and

pfdEPFDdown may not be (kHz) reference

exceeded radiation pattern1

17.8-18.6 -164 100 40; I m Recommendation
-164 99.9 S.{f4/57})
-170 90
-170 0

-150 100 1000
-150 99.9
-156 90
-156 Q

17.8-18.6 -164 100 40; 2 m Recommendation
-164 99.92 S.{f4/57})
-166 99.9
-173 99.4
-173 0

-150 100 1000
-150 99.92
-152 99.9
-159 99.4
-159 Q

17.8-18.6 -164 100 40; 5 m Recommendation
-164 99.992 S.{f4/57})
-172 99.8
-180 99.8
-180 0

-150 100 1000
-150 99.992
-158 99.8
-166 99.8
-166 Q

1 For certain receive earth stations, see also ADD 89.7A and ADD 89.7B.

2 Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS atu! Sgg systems.

; Per BeB GSa emissieB 9B:REh\l4eths greater thaa 4g kRz, tae I;PPD.. limits may ge seales ey
_"':. aeeiBg 1g leg(BeB GSa emissieB 9B:ReVMedt/4g ~z) iR a refereBee eane....4etH e<iHal te tae

emissieR hBftewiGth.
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MOD
TABLE WWW-IC I

Limits to the·aggregate EPFDdown radiated by non-GSO FSS systems in
certain frequency bands

Frequency. EPFDdowD Per~entage of time during Reference Reference antenna
band (GHz) dB(W/m2

) which eflHWBleRt bandwidth diameter, and

~EPFDdownmay not be (kHz) reference

exceeded radiation pattem2

19.7-20.2 -154 100 40; 70cm
-154 99.94 Recommendation
-172 90 S.(4/57)
-182 0

-140 100 1000
-140 99.94
-158 90
-168 Q

19.7-20.2 -154 100 40; 90cm
-154 99.99 Recommendation
-160 99.8 S.(4/57)
-165 99.8
-176 91
-185 0

-140 100 1000
-140 99.99
-146 99.8
-151 99.8
-162 21.
-171 Q

19.7-20.2 -15~ 100 40; 2.5 m
-15~ 99.99~ Recommendation

-162 99.933 S.(4/57) see Nate 4
-191 0

-140 100 1000
-140 99.998
-148 99.933
-177 Q
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19.7-20.2 -15~ 100 40· 5 m Recommendation
-15~ 99.9992e $.(4/57) see }>lete 4

-161 99.984
-175 99.6
-184 90
-195 0

-140 100 1000
-140 99.9992
-147 99.984
-161 99.6
-170 90
-181 Q

I For certain receive earth stations, see also ADD 89.7A and ADD 89.7H.

Z Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa FSS &Btl gSg systems.

~ For BOB GSa emissioB eafttlwitltbs greater than 4QkHz, the BPFD4ewR limits lBay se sealea ~!
aadiBg 1Q log (BOB GSa emissioB saBdvriEkrj4Q kHz) iB a refeFeBee eandvrieth eqaal to the
emissioB santlwiath.

4 The masks for tfie 2.5 m and 5 m anteanas ha'le BOt seeB agreed. fl:ll1her adjastmeftts to these
masl(s aFe Feq\::liFed.

-. -
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TABLE WWW-ID2

Limits to the aggregate EPFDdoWD radiated by non-GSO FSS
systems in certain frequency bands 30 em, 4S em, 60 em,
90 em, 120 em, 180 em, 240 em and 300 em BSS antennas

Frequency band EPFDdown Percentage Reference Reference antenna
(GHz) dB(W/m2

) . oftime during which bandwidth diameter, and reference
EPFDdown (kHz) radiation pattern l

level may not be
exceeded

-160.400 0.000

11.7- 12.5 GHz -160.100 25.000
In Region 1 -158.600 96.000 30 em

11.7-12.2 GHz -158.600 98.000 40 DNRITU-R
and BO.[Doe.l1/137(Rev.l)

12.5-12.75 GHz
In Region 3 -158.330 98.000

Annex 1]

12.2-12.7 GHz
In Region 2 -158.330 100.000

-170.000 0.000

11.7-12.5 GHz -167.000 66.000
In Region 1 -164.000 97.750 45 em

11.7-12.2 GHz -160.750 99.330 40 DNRITU-R
and BO.[Doe. 11/137(Rev.l)

12.5-12.75 GHz
In Region 3

Annex 1]

12.2-12.7 GHz
In Region 2 -160.000 99.950

-160.000 100.000

-171.000 0.000

11.7-12.5 GHz -168.750 90.000
In Region 1 -167.750 97.800 60 em

11.7-12.2 GHz -162.000 99.600 40 DNR ITU-R BO.
and [Doc. 11/137(Rev.l)

12.5-12.75 GHz
In Region 3 -161.000 99.800

Annex I]

12.2-12.7 GHz
In Region 2 -160.200 99.900

-160.000 99.990

-160.000 100.000
.....
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-173.75 0.000

11.7-12.5 GHz -173 33.000
In Region 1 -171 98.000 90 em

11.7-12.2 GHz -165.5 99.100 40 DNR ITU-R BO.
and [Doc. 111137(Rev.l)

12.5-12.75 GHz
In Region 3 -163 99.500

Annex 1]

12.2-12.7 GHz
In Region 2 -161 99.800

-160 99.970

-160.000 100.000

-177.000 0.000

-175.250 90.000

11.7-12.5 GHz -173.750 98.900
In Region I -173.000 98.900 120 em

11.7-12.2 GHz -169.500 99.500 40 DNR ITU-R BO.
and [Doc. 11/137(Rev.l)

12.5-12.75 GHz
In Region 3 -167.800 99.700

Annex I]

12.2-12.7 GHz
In Region 2 -164.000 99.820

-161.900 99.900

-161.000 99.965

-160.400 99.993

-160.000 100

-179.500 0.000

11.7-12.5 GHz -178.660 33.000

in Region 1 -176.250 98.500 180cm

11.7-12.2 GHz -163.250 99.810 40 DNR ITU-R BO.
and [Doc. 111137(Rev.l)

12.5-12.75 GHz -161.500 99.910 Annex 1]

in Region 3 -160.350 99.975

12.2-12.7 GHz -160.000 99.995

in Region 2 -160.000 100.000
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-182.000 0.000

11.7-12.5 GHz -180.900 33.000

in Region I -178.000 99.250 240 em

11.7-12.2 GHz -164.400 99.850 40 DNR lTU-R BO.
and [Doc. I I/137(Rev.l)

12.5-12.75 GHz -161.900 99.940 Annex I]
in Region 3 -160.500 99.980

12.2-12.7 GHz -160.000 99.995
in Region 2 -160.000 100.000

-186.500 0.000

11.7-12.5 GHz -184.000 33.000
In Region 1 -180.500 99.500

I I.7-12.2 GHz -173.000 99.700 40 300 emand
12.5-12.75 GHz DNR lTU-R BO.

In Region 3 -167.000 99.830 [Doc. 111137(Rev.l)

12.2-12.7 GHz Annex I]

In Region 2 -162.000 99.940

-160.000 99.970

-160.000 100.000

I Under this Section, reference patterns are to be used only for the calculation of interference from
non-GSa FSS systems into GSa BSS systems.

2 For BSS antenna diameters 180 cm, 240 cm and 300 cm, in addition to the aggregate limit shown
in Table WWW-ID, the following aggregate 100% ofthe time EPFDdown limit also applies:

100% ofthe time EPFDdown Latitude (North or South)
dB(W/!ml~:40kHz}) (0)

-160.0 o~ Ilatitude I ~ 57.5

-160.0 + 3.4 * (57.5 - Ilatitude 1)/4 57.5 ~ Ilatitude I ~ 63.75

-165.3 63.75 ~ Ilatitude I
For BSS antenna diameter 240 cm, in addition to the above aggregate 100% of the time EPFDdown
limit, a -167 dB(W/(m2f:40 kHz)} aggregate 100% of the time operational EPFDdown limit also
applies to receive antennas located in Region 2, west of 1400 W, north of 600 N, pointing toward
GSa BSS satellites at 91 0 W, 101 0 W, 1100 W, 1190 Wand 1480 W with elevation angles greater
than 50. [This limit is implemented during a transition period of [15] years.r-- -

• This transitional regime would be applicable only if the pfd limits in section 5c ofAnnex 1 to
Appendix 830 are sufficiently relaxed.
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ANNEX 3 TO CHAPTER 3

Example of possible modifications for coordination between non-GSO FSS transmitting space
stations and GSO receive earth stations with very large antennas

This Annex contains example of regulatory and procedural text for coordination between non-GSO
FSS transmitting space stations and GSO receive earth stations with very large antennas, including
additions and/or modifications to Articles S9, S11 and S22 and Appendices S4 and S5.

ARTICLE S9

Sub-Section IIA - Requirement and request for coordination

a1) 12,13 for a specific earth station within a geostationary-satellite network
in the fixed-satellite service in certain frequency bands in respect of a
non-geostationary-satellite system in the fixed-satellite service;

a2) 12, 13 for a non-geostationary-satellite system in the fixed-satellite
service in certain frequency bands in respect of a specific earth station within a
geostationary-satellite network in the fixed-satellite service;

12 The coordination of a specific earth station under S9.7A or S9.7B
shall remain within the authority of the administration having this station
located on its territory.

13 Coordination information relating to a specific earth station
received by the Bureau prior to [date~to be established by WRC-2000] is
considered as complete S9.7A or S9.7B information from the date of receipt of
complete information of the associated satellite network under S9.7 provided
that the characteristics of the specific earth stations are within the parameters
of any typical earth station included in the GSO FSS network coordination
request.

~14 Application of this provision with respect to Articles 6 and 7 of
Appendices S30 and S30A is suspended pending a decision of WRC-99 on the
revision ofthese two Appendices.

ADD S9.7B

ADD S9.7A

ADD S9.7.A.l
and
S9.7.B.l

ADD S9.7.A.2
and
S9.7.B.2

MOD S9.8.1
and
S9.9.1

-- -
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Reasons: GSa FSS earth stations with very large antennas may not be
adequately protected by the EPFDdown limits contained in Table MaD S22-1
and case-by-case coordination of systems operating co-frequency,
co-directional links in the space-to-Earth direction would then be required. The
proposed ADD S9.7A and ADD S9.7B would require coordination between
non-GSa FSS transmit satellites and GSa FSS receive earth stations with very
large antennas. By referring to coordination provisions under 89.7A and
S9.7B, the request for coordination would be sent by the requesting
administration to the Bureau under S9.30. The Bureau would act under S9.34
to identify administrations with which coordination may need to be effected
and publish the information in the Weekly Circular. Since coordination
between a non-GSa FSS space station and very large Gsa FSS earth stations
is a new type of coordination that does not currently exist in Article S9, it is
necessary to add two new entry points in Article S9:

• ane entry point to enable the non-GSa space station administration to
request coordination with administrations having specific very large
earth station antennas located on their territory.

• Another entry point to enable the reciprocal coordination to take place,
i.e. the possibility for an administration planning to implement a specific
very large GSa earth station stations located on their territory to request
coordination with administrations having non-GSa FSS transmit space.

TABLE S22-1 (MOD»)

TABLE S22-4 (MOD»)

For certain receive earth stations, see also ADD S9.7A and
ADDS9.7B.

Reasons: Case-by-case coordination is required by the proposed
modifications in ADD S9.7A and ADD S9.7B.
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ARTICLE SII

Section II - Examination of notices and recording of frequency
assignments in the Master Register

c) with respect to the probability ofhannful interference that may be
caused to or by assignments recorded with a favourable finding under
Nos. 811.36 and 811.37 or Sl1.38, or recorded in application of No. 811.41,
or published under Nos. S9.38 or S9.58 but not yet notified, as appropriate, for
those cases for which the notifying administration states that the procedure for
coordination under No~. 89.7, 89.7A or 89.7B could not be successfully
completed (see also No. 89.65);10 or

10 The examination of such notices with respect to any other
frequency assignment for which a request for coordination under No~. S9.7~

89.7A or 89.7B has been published under No. 89.38 but not yet notified shall
be effected by the Bureau in the order of their publication under the same
number using the most recent information available.

Reasons: The insertion ofa coordination trigger related to EPFDdown level
radiated by the non-GSO FSS system into the earth station employing the very
large antenna considered when this earth station is pointed to the wanted GSO
satellite provides a mechanism to examine the notice with respect to the
probability ofharmful interference that may be caused to or by above-listed
assignments, and therefore SI1.38 and SI1.41 are applicable.

MOD 811.32A

MOD 811.32A.l

MOD TO APPENDIX 84

ANNEX 2B (TO APPENDIX 84)

Table of characteristics to be submitted for space and radio astronomy services

The required characteristics for coordinating specific very large GSO earth stations with non-GSO
FSS transmit space stations could be items for "Notification or coordination ofa GSO network
(including Appendix 830B)" or ''Notification or coordination ofan earth station."

(I'he modifications in either column two or column three need to be incorporated into the full
table.)

-
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C - Characteristics to be provided for each group of frequency assignments for a satellite
antenna beam or an earth station antenna

MOD

-- -

Items in Notification or Notification or
Appendix coordination of coordination of

a GSO network an earth station
(including

Appendix 830B)

C.l
C.2.a X X
C.2.b
C.3.a X X
C.3.b
CA X X
C.5a X
C.5.b
C.5.c
C.6 X X

C.7.a ~ X-Z

C.7.b C-z Ci!ieZ

C.7.c Ci!ieZ C-z

C.7.d C C
C.8.a X' CO

C.8.b X' X'
C.8.c X' X'
C.8.d X'"
C.8.e XO XO
C.8.f
C.8.g C" C..·::>

C.8.h
C.8.i
C.8.j
C.9.a C
C.9.b
C.9.c

C.IO.a X-z C-z

C.l0.b ~ Ci!ieZ

C.lO.c.l ~1 Ci!ieZ

C.IO.c.2 X-Z C-z

C.IO.c.3 X
C.l0.cA X
C.IO.c.5 ~z Ci!i!1

C.lO.c.6
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C.ll.a X
C.ll.b
C.ll.c
C.ll.d
C.12
C.B
C.14

Mandatory information.

Optional information.

This information need only be furnished when it has been used as a basis to effect
coordination with another administration.

Information mandatory for coordination under No. ADD 89.7A.

NOTE - Additional characteristics to be provided may include AA.c. A.I.e.l, A.I.e.2. CA,
B.S and C.5.b. As a result ofdecisions that may be made at WRC-2000, these additional
characteristics may replace C.1 O.a. C.IO.b, C.IO.c.1, C.IO.co2 and C.IO.c.S in the notification
or coordination ofan earth station column.

Reasons: This is consequential to ADD 89.7A and ADD 89.7B. Administrations will need to
submit specific earth station information for earth stations associated with geostationary-satellite
networks in the fixed-satellite service meeting the conditions in the proposed addition to
Appendix 85.

---

C:\ITU\CPM99\I999CP-1 \001E3_3 .DOC 25.11.99 02.12.99



Chapter 3

MOD (to RR App. S4)

D - Overall link characteristics

(Fhe modifications in either column two or column three need to be incorporated into the full
table.)

Items in Notification or Notification or
Appendix coordination ofa coordination of

geostationary satellite an earth station
network (including

Appendix S30B)

D.l X

D.2.a Xo2 Co2

D.2.b X

x
o
c

9

Mandatory information.

Optional information.

This information need only be furnished when it has been used as a basis to effect
coordination with another administration.

Information mandatory for coordination under No. ADD S9.7A.

Reasons: This is consequential to ADD S9.7A and ADD S9.7B and will be required when simple
frequency-changing transponders are used on the space station.

---
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APPENDIX S5
TABLE 85-1 (continued)

Reference Case Frequency bands Threshold/condition Calculation method Remarks
of Article 89 (and Region) of the service

for which coordination
is sought

No. 89.7A A specific earth station The following frequency Conditions: The threshold!
GSa earth station! in a geostationary- bands: i) the frequency bands overlap; i) . compare frequency condition for
non-GSa system satellite network in the 10.7-11.7 GHz (space-to- and bands; coordination

fixed-satellite service in Earth), 11.7-12.2 GHz ii) the satellite network using the ii) use the maximum do not apply
respect of a non- (space-to-Earth) in Region 2, geostationary-satellite orbit antenna gain of the to ty·pical
geostationary-satellite 12.2-12.75 GHz (space-to- has specific receive earth specific receive earth receive earth
system in the fixed- Earth) in Region 3, stations and meets all of the station (Appendix 84 stations
satellite service. 12.5-12.75 GHz (space-to- following conditions: C.IO c) 2», the operating in

Earth) in Region I, a) Earth station antenna lowest equivalent satellite
17.8-18.6 GHz (space-to- maximum isotropic gain satellite link noise networks
Earth), and 19.7-20.2 GHz greater than or equal to temperature using the
(space-to-Earth) 64 dBi for the frequency (Appendix 84 C.I 0 geostationary-

bands 10.7-12.75 GHz or c) 5», and the space satellite orbit.
68 dBi for the frequency station emission
bands 17.8-18.6 GHz and bandwidth
19.7-20.2 GHz; (Appendix 84 C.7 a)

b) GfT I of 44 dB/K or higher; in the geostationary-

c) space station emission satellite network as

bandwidth of250 MHz or given in Appendix

higher for the frequency 84 data; and

bands 10.7-12.75 GHz or iii) use the EPFDdown

800 MHz or higher for the radiated by the non-

frequency bands GSa FSS system

17.8-18.6 GHz and into the earth station

19.7-20.2 GHz; employing the very

iii)the EPFDdown from the satellite large antenna when

system using the non- this antenna is

geostationary orbit exceeds: pointed towards the
wanted GSa
satellite.

C:\ITU\CPM99\1999CP-I\OOIE3_3.DOC
(99737)

25.11.99 02.12.99



Ii

- 86­
Chapter 3

a) either -174.5
dB(W/(m2(40 kHz)} for
any percenta~e of time or
[x] dB(W/(m t:40 kHz) for
[y]% of the time in the
frequency band 10.7-12.75
GHz;

b) either
-151 dB(W/(m2t:MHz)} for
any percentage of time or
[x'] dB(W/(m2t:MHz) for
[y']% of the time in the
frequency bands
17.8-18.6 GHz or
19.7-20.2 GHz.

No. 89.7B A non-geostationary- The following frequency Conditions: The threshold!
non-GSa system/ satellite system in the bands: i) the frequency bands overlap; i) compare frequency condition for
GSa earth station! fixed-satellite service in 10.7-11.7 GHz (space-to- and bands; coordination

respect of a specific Earth), 11.7-12.2 GHz ii) the satellite network using the ii) use the maximum do not apply
earth station in a (space-to-Earth) in Region 2, geostationary-satellite orbit antenna gain of the to typical
geostationary-sateII ite 12.2-12.75 GHz (space-to- has specific receive earth specific receive earth receive earth
network in the fixed- Earth) in Region 3, stations and meets all of the station (Appendix 84 stations
satellite service. 12.5-12.75 GHz(space-to- following conditions: C.I0 c) 2», the operating in

Earth) in Region 1, a) Earth station antenna lowest equivalent satellite
17.8-18.6 GHz (space-to- maximum isotropic gain satellite link noise networks
Earth), and 19.7-20.2 GHz greater than or equal to temperature using the
(space-to-Earth) 64 dBi for the frequency (Appendix 84 C.l 0 geostationary-

bands 10.7-12.75 GHz or c) 5», and the space satellite orbit.
68 dBi for the frequency station emission
bands 17.8-18.6 GHz and bandwidth
19.7-20.2 GHz; (Appendix S4 C.7 a)

b) GITI of 44 dB/K or higher; in the geostationary-
satellite network as
given in Appendix
84 data; and
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c) space station emission iii) use the EPFDdown
bandwidth of250 MHz or radiated by the
higher for the frequency non-GSa FSS
bands 10.7-12.75 GHz or system into the earth
800 MHz or higher for the station employing
frequency bands the very large
17.8-18.6 GHz and antenna when this
19.7-20.2 GHz; antenna is pointed

iii)the EPFDdown from the satellite towards the wanted
system using the non- GSa satellite.
geostationary orbit exceeds:

a) either-174.5
dB(W/(m2-40 kHz» for
any percenta~eof time or
[x] dB(W/(m -40 kHz» for
[y]% of the time in the
frequency band 10.7-12.75
GHz

b) either-151
dB(W/(m2-MHz» for any
percentage of time or [x']
dB(W/(m2-MHz» for [y']%
of the time in the frequency
bands 17.8-18.6 GHz or
19.7-20.2 GHz.

Reasons: This is consequential to ADD 89.7A and 89.78.
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